Down-regulation of VEGF mRNA expression by 2'-O,4'-C-ethylene-bridged nucleic acid (ENA) antisense oligonucleotides and investigation of non-target gene expression.
We studied the properties of 2'-O,4'-C-ethylene-bridged nucleic acid (ENA) oligonucleotides as antisense molecules. Compared to a phosphorothioate (PS) DNA and RNA heteroduplex, a duplex of an ENA/PS/ENA gapmer with RNA was a more effective substrate for RNase H-mediated cleavage. We designed ENA antisense oligonucleotides (AON) targeting human vascular endothelial growth factor (VEGF) mRNA. ENA AON with a cationic polymer considerably down-regulated VEGF mRNA expression, while no down-regulation by PS AON was observed. We also investigated the influence on the gene expression of genes other than VEGF by a gene database homology search and RT-PCR analysis. This method turned out to be an efficient approach to search for non-target genes sequence-specifically down-regulated by AON. In rat plasma, an ENA/PS/ENA gapmer was very stable after 24 hr, while a bridged nucleic acid (BNA) or locked nucleic acid (LNA) oligonucleotide and a PS oligonucleotide were half degraded in 4 hr. The high stability of ENA oligonucleotides in plasma would make ENA oligonucleotides ideal for in vivo studies.